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Stationary Structure
Constant retinal displacement
or Rotation
Pure planar translation
Retinal planar zoom
Pure planar retinal translation
Zoom displacement
Retinal translation
Fixed axis rotation
Retinal planar displacement
Retinal planar rotation
Pure translation
Pure retinal translation Z-axis pure translation
Retinal displacement 
PoWUYgfOa*^yÅO  \jWe^la]sza*k\'¿|Qz~ rwQjiZ^RehQS~>aLWeYzWei%szXOi_jRszX}sSaidWUh]_dRvsSkl^pr!^lXg[]h
&('  EJ1F3(4 K EJ?jK?j1*EJ?j1*MNKC G ;}K.B9 ,;'
	

  "! #%$&#%'(*)+' ,.-%/

PO^su[]fOa*^_{QSWUXg[]hklQya*a*^lh]_{QyXZijWUXZY([]Q\jWeYy\!klfOaLbzsu[]fOa*^(_QSWUXg[]hsSa*^^10d[]a]szkc[]^li~a*Qyr^usSk \WertszYg^z£mXtQgfOa
sS_O_jRTWUksu[*WUQgXonV^:fOhF^ []\O^3254(sza*aLWeh"6 klQga*XO^la2iO^c[]^pkc[]Qga87:9<;8nDsSXOi sSha*^l_{QyaL[]^liWeX=7?>A@<;8nV^!_^laL~Qga*r s
klQya*a*^cRs[*WeQgX Qg_{^pa]su[*WeQyX%szXZih]^cRU^lkc[[]\ZQyh]^qRUQjksu[*WUQgXOh`~Qya@V\jWek \%[]\Z^:klQga*a*^Rsu[*WUQgX%h]klQya*^qWUh(\jWeYy\NCB ^
rtsV¿|=XOiH{QS[]\H}sSi#RUQjksu[*WUQgXOhsSXOi~ sReh]^rtsu[]k \O^lhpn=Qgartsu[]k \O^lh@V\jWek \%iOQtXZQz[kpQga*a*^lh]_{QyXOi[]Q![]\O^Jf}sSXy[*WT[¿|V^2VsSXg[[]Q!^lh*[*WUrtsu[]^zn=^lkszfZh]^[]\O^¹¿H{^ReQgXOYyh[]Qwr!QbJWeXOYtQgED*^pkc[]hp
B \O^lX kpQgXOh*WeiO^laLWeXOYszX-WUrtsSYy^ h]^VdfZ^pXZkp^zn ^usSk \ _{QzWeXg[ VWTRTR^w[]a]szkDÄz^li ~a*Qyr []\Z^ }a*h*[[]Q%[]\O^
Rszh*[`bdWe^cV szXZi []\O^lX#[]\O^2[]a]sAD*^pkc[]Qga¿ VWTRTR<^(WeXg[]^pa*_{QSRvsu[]^li fZh*WUXZY s_{QzR¿jXOQgr:WsuR<rwQjiZ^RNWeXHQga*iO^la[]Q
Qgj[ sWeXHsh]fZO_jWF0O^cR<r!^lk \}sSXjWeh]r QS~<ReQjkusuRTWÀsu[*WUQgX QS~<[]\O^_{QzWeXg[]hp
<Bp
	

%  %#)+#(  #(+'-  %#% $ 
£LX Qga*iO^la2[]Q%^RTWer:WeX}su[]^![]\O^lh]^tQgfj[*RWe^la*hpn sSXOi~QSRReQVWeXOY#_Oa*^cbJWUQgfOh:sSfj[]\OQga*h2WeX	[]\jWeh=^Rei 7Jn > @ ;V^
fOh]^!s!bzsSaLWvsSXg[Qz~ []\O^RU^sSh*[ r!^lijWszX%h.Jf}sSa*^!sReYyQgaLWT[]\Or|	
   "! $#&%'"7Â\jWeh
r!^c[]\OQji%^phm[*WUrtsu[]^ph`[]\O^ _=sza]sSr!^[]^la*h('¿|}XZijWUXZY![]\O^ h]rtsuRRe^lh*[bzsuRefO^~Qga[]\O^q[]aLWUr!r!^li( r!^lijWszX*)2Qz~
[]\O^h df=sza*^li#a*^phmWUiOf=sRehklQgrw_Zfj[]^li ~Qga[]\O^^lXg[*Wea*^i}su[ s:hF^[p,+ RU^sSh]^2a*^c~^pa`[]Q 7Jn>A@<;N~Qya@iO^c[ sWTRUhl£ [2[]fOa*XZhQyfd[2[]\}s[([]\jWehr!^c[]\OQjiWeh(by^la¿	a*QgOfOh*[([]Q~ sReh]^ rtsu[]k \O^lh sShV^cRRszh2Qgfj[*RTWU^la*h2iOfZ^:[]Q
}sSi|ReQjks[*WeQgXOhp>Â\O^Qgj[ suWUXZ^pi#^lh*[*Wer su[]^Weha*^=XO^lionNsu[Rszh*[pn=hFQzRTbJWUXOY sRe^szhm[ h.Jf}sSa*^lh_Oa*QgjRe^pr|nNsSh
ijWeh]klfOh]h]^liXOQV£mX#QyfZakszh]^zndWT[Wehby^la¿#^usSh¿t[]Qt^lh*[*Werts[]^([]\O^.- _}sSa]szr!^c[]^la~a*Qgr s:hF^[Qz~ r su[]k \Z^phl
/ B \O^lX ^phm[*WUrtsu[*WUXOY1028r su[]aLWekp^lhV\jWek \ rWUXdWUrW*Àp^ []\O^ a*^c[*WeX}suRijWUhF_}szaLWT[¿ V^ fZh]^[]\O^Zby^
_Oa*Qy_{Qgh]^li _}sSa]szr!^c[]^laLWÀsu[*WUQgXOhsSXOih]QzRTby^q^2Jf}su[*WeQyX43576 ~QyasrWeXjWUrtsuR<h]^c[QS~>_{QzWeXg[]hp
/ B \O^lX ^lh*[*WUrtsu[*WUXZY98: rtsu[]aLWUkl^lhV\jWek \ rWUXdWUrW*Àp^[]\O^a*^[*WeX}suRijWeh]_}sSaLWT[
¿ V^|fOhF^ []\O^h]^cby^lX
_Oa*Qy_{Qgh]^li _}sSa]szr!^c[]^laLWÀsu[*WUQgXOhsSXOih]QzRTby^q^2Jf}su[*WeQyX43 @6 ~QyasrWeXjWUrtsuR<h]^c[QS~>_{QzWeXg[]hp
	

<; = ?> (#(@    $  #)+  #%'/( 

 (hXOQS[]^piwWUX 7BA ; ny[]\O^RU^sSh*[ r!^lijWszX(8h.Jf}sSa*^DCFE&&!GE&HWeh_QjQga WUXw[]\O^(_Oa*^lh]^lXOkl^QS~JI2szfZh]h*WszXtXOQSWeh]^zÂ\Z^2^KtkcWe^pXZk¿tQS~>s r!^c[]\OQji WUhiZ^=XO^liHsSh[]\O^2a]su[*WUQ^c[8V^l^pX []\O^(ReQV^lh*[szk\jWe^bzsSjRe^(bzszaLWsSXOkl^~Qga
[]\O^^lh*[*Werts[]^li _=sza]sSr!^[]^la*h szXOiq[]\O^sSk[]f=sRgbzszaLWsSXOkl^_Oa*QbJWUiZ^pi'¿2[]\O^YSWbg^lX r!^c[]\OQjio Â>QklQyr!_{^lX(
h su[]^2~Qga[]\jWehiZ^=kWe^lXOk¹¿yn=V^2~fOaL[]\O^laksza*a¿#Qyfj[(sV^cWUYg\g[]^pi#Re^szh*[8h.Jf}sSa*^ph`_Oa*Qjkl^piZfOa*^ rWeXjWUrW*ÀcWUXOY
sklaLW[]^laLWeQyX#Qz~D[]\O^2~Qga*r#
-LNMPO?QSRUTWVDXZY4[\]^5_a`?b _dce_ -gfihjlkm[\$]^5_a`7b _ hjn o5p qr sutwv x<yz{ 
3 @7|U6
Â\O^r su[]k \Z^ph(\}sbdWeXOY b _ M~} sSa*^Qyfj[*RTWe^pa*h2sSXOi%h]\OQgfjRei XZQz[2{^~fOaL[]\O^la([ sÄz^lX%WeXy[]QszklklQyfZXy[pÂ\Z^_}sSa]szr!^c[]^la -	Weh}X=sRTR¿^phm[*WUrtsu[]^pi'¿|h]QSRbJWeXOY[]\O^2V^cWUYg\g[]^li|Re^szh*[8h.Jf}sSa*^ph`_Oa*QydRU^lr|£mX%QgfOa(kusSh]^znZ[]\O^V^cWUYg\g[]^pi#Re^szh*[8h.Jf}sSa*^phklaLW[]^laLWeQyX\=slby^^l^lX%iO^c}XO^li%WUX%^VJf}su[*WUQgXOh3gA6@sSXOi3gU6]
	

?	 '/).-  #(@4 'E!EA#% (  $  (, '/) #(@3, #<  E(  )+' ,  %$ 
£LX	Qya*iZ^pa[]Q#slby^la]sSYy^_Oa*Qg_^laLR¿H[]\O^lh]^bzsuRUfO^lhpnDsu[q^sSk \h*[]^l_QS~[]\O^:klQgr!_Ofj[ su[*WUQgXonDstklQbzszaLWsSXOkl^ Weh
^lh*[*Wer su[]^lio £ [Weh bg^pa¿ ^szh¿ []Q^phm[*WUrtsu[]^t[]\O^lh]^ klQbzsSaLWvsSXOkl^lh WeX QyfOakszhF^gn hmWUXOkl^tV^rWUXjWerWÀl^|s
Re^usSh*[8h.Jf}sza*^2klaLWT[]^laLWUQgX sSXOiQyj[ suWeXo
-LNMO?QSRUTWVwXZY [\ ]^_a`?b _dc_ - fihj k [\ ]^5_a`Ub _ hjn o5p qr stDv x<yz{ 
 ITKYe ]^5_a`Ub _ ce_ -< -  c_
-
 - 
3 @>e6
e&g ¡¢S<¡¢S£  ¤¢e5¥  ¢¡£$¤§¦¨©B©¨ª¤«¦¨$­¬® ¯S°±5²³´©5@µ¤¤D¨$§ e@¶D¤¢eµe£©"   e· w£¤ e¸ ¨w¢e¹eº&u  ¡¢S<¡¢»£  ¤¼ e@½u :¾£©µe¿   S¤@¤D¤5«SªBgÀ½´Ám,¶Â¹§Ã ¢S£ À· ¨$DD¤wÄ7¨  ¢e¤* ¨ageJÅ¢e¢S©¾£©µe¨¦(gS¤¤D¤«ÆeµS§ª¼ · £  ¤w5© · £ $Ç ¨ G¾£©µeÆ?5ª¼  ¯N£  ¢l±¹
ÆÇ ÈÆÉ
Â\jWehklQyr!_Ofd[ s[*WeQyX suRTRUQVhXOQS[QyXdR¿![]Q^phm[*WUrtsu[]^­-L`Ofj[suRUhFQWT[]hd! 7"! 3 iO^c}XO^li|sSh[]\O^
WeXybg^la*h]^QS~oskpQpbzszaLWszXZkp^e6  ITKYe %Qga*^lQby^landszh]hFfOrWUXOY([]\=s[ []\O^fOXOkl^laL[ sWeXg[
¿!QyX c_ -DWUh klQya*a*fZ_j[]^li
'¿HsSX sSiOijWT[*Wbg^I2sSfOh]h*WsSX XOQSWUh]^znd[]\O^yJf}sSXg[*W[¿-
 f M 
	 = ^5_a` f O?Q@?VDTa-< 3 @ 9U6
Weha*^cRvsu[]^li []Qts   $#&%'"ijWeh*[]aLWeOfj[*WeQyXNnZ~QyaV\jWek \ []\Z^2RUQpV^pa  f []\O^2r!Qga*^2h*WeYyXjWT}ksSXy[[]\Z^^lh*[*WUrts
[*WeQyXoÂ\jWeh>[]^lh*[ VWTRTR}^`fOh]^li[]Q(by^laLW~,¿WT~os(r!QjiO^cROVWT[]\RU^lh]h _}sSa]szr!^c[]^la*hpnJsuR[]\ZQyfOYg\W[]h a*^lh*WUiZf}sR=^pa*a*Qga
Weh^10Z_^lkc[]^li|[]Qt{^2\jWeYy\O^lanZWehXOQS[r!Qga*^2a*QyZfOh*[WeX[]^pa*r!hQz~ i}s[ sa*^l_Oa*^lh]^lXg[ s[*WeQgXo£mXQga*iO^la![]Q slbgQzWei []^lh*[*WeXOY suRRr!QjiO^cRUhtfOhmWUXOY []\O^#\jWU^la]sSa*k \'¿Qz~(}YgfOa*^ Å=nV^%kszX h*[ sSaL[t[]\O^
^lh*[*Wer su[*WeQyX~a*Qgr []\O^a*QjQz[QS~[]\jWeh\jWe^pa]sSa*k \'¿yny[]\O^$D?!GH $%'ES%(:"%(¼"!OngszXOit_Za*QyYga]szr
[]\O^ h¿Zhm[]^pr []Q%[ sÄz^szh{^lh*[:r!QjiO^cR[]\O^t=a*h*[:r!QjiO^cRV\jWek \-V^cWUYg\g[]^li a*^lh*WeiOf}suR^pa*a*QgaWeh hFr suRTRU^la
[]\}su[H^cby^la¿ rwQjiZ^R2\jWeYg\O^la WeX []\O^ \jWU^la]sSa*k \'¿y Â@\jWeh|h]\OQgfjRei suRTRUQV fOh []QYy^c[ s r!QjiO^cR(VWT[]\ s
rWUXdWUrtsuRXJfOr^laQS~_}sSa]szr!^c[]^lan>sSXOi	srtsA0dWer fOr h*WeYgXjW=kusSXOkl^z £8[WUh(Wer!_jRTWUkcWT[*R¿ sSh]h]fZrw^li%[]\}su[
[]\O^h*WeYyXjWT}ksSXOkl^Wehr!QgXOQS[]QyXjWekWeX%[]\O^\jWe^pa]sSa*k \'¿ynW8 ^z([]\}su[(W~str!QjiO^cR WUhRe^phFhhmWUYgXjWT}kszXg[([]\}sSX s
r!Qya*^qh]_^lkcWT}k2r!QjiO^cR8nZr!Qya*^qYy^lXO^la]suRor!QjiO^cRehsSa*^^cby^lX|Re^lh]hhmWUYgXjWT}kszXg[p
	

 <) %E)+E(  #( )+'  #%'( ) ' ,-%Â\Z^i}su[ s:a*^l_Oa*^lh]^lXg[ su[*WUQgX|~Qgah]fZk \%s:klQgr!_Qgh*WT[]^aLWeYSWUi#ijWeh]_jRszkl^lr!^pXg[@WUhp !#"$%'&)(+*-,'(+.&/#(0*1.3254%6/+780&9,'&:;<! ,'(0;32+(9:6=58/>7404@?A 5!CB'(+;32+(9:85/+744D0EF28E8+(+G5G&4%'(+:5.4H;(-;E'&JI'&4>;K&4>;62,'7+;320(:-!5  %37L?M%IN?KOOO
PL?Q !<RG(9I'7+I62/2;$#(+*S&+GG'(+G<*(+GK&78>E<,'(+;32+(+:8/+744<!5  !#R70G79,'&+;'&+G34T.'&+*32:62>:5U;0E3&#%F/+79:'7+G)(0G1G329U32>.<.324>%6/+78+&+,5&9:;<! V 2>;E'&+GW ?QX= W ?H ! WFY ,'7+;5G32>Z<79:.2>:5[&+G340&#(+*\2>;34)8+(+[70G32+79:689&#! ] G^ ?QX= ^ ?H ! ^ Y ,'7+;5G32>Z<79:.2>:5[&+G340&#(+*\2>;34)8+(+[70G32+79:689&#!  !#_3254>;K(+*-,'7+;38E3&4#8+(9E3&+G&9:5;JD32>;0E1;0E6254.324%6/078+&9,'&>:5;4C!  ,a`?M,'bL?KOOO
PL? %a`?M%'bL?KOOO
PL? !#RG(+I'79I62/52>;$;'(#I3&/+(9:5U<;'(J;E624C,'(+;320(9:18/+7'44)! P)B(+;32+(+:'X/+7404@cÂ\O^2i}su[ sa*^l_Oa*^lh]^lXy[ su[*WeQyX~Qya@s!r su[]k \fOh]^li%szh`WUXO_Zfj[QS~<[]\O^r!QjiOfdRU^(WehWeh[]\Z^2~QzRTReQVWeXOYO9, d fe ?g[PL?  !)b9h1_(807+;32+(9:K2:1;0E'&<*32>G349;-[62+&+DK! ,Ni d <e i5?j[NiTPL?  !)b9h1_(807+;32+(9:K2:1;0E'&K4+&8+(+:5.<[32+&+DS! X=>, d  X e5e ?QX e [?kX+[5[1P?l !Km:5['&+G34+&#(0*-;E'&K8+(+[7+G62+79:68+&C(+*K;0E'&J,'7+;38>EN?D& e 4+&<D0,3d4>nG;opX e+e !>X+[0[Fql2:;0E'&K8>G62>;&+G320(9:-! P)B7+;38E3X/+744ac
QSRRe^lk[*WeXOYsRTR}[]\jWehWeXj~Qga*r su[*WeQyXonyV^(^szh*WTR¿ Qgj[ suWUX sr!Qz[*WeQgXtrwQjiZfjRU^V\jWUk\t[ sÄz^lhsSX ^lh*[*WUrts
[*WeQyX Qz~@r su[]k \Z^phszhqWUXZ_Ofj[wsSXOi-Qyfj[]_Zfj[]h WeXj~Qga*rts[*WeQyX-QyX []\O^ ijWeh]_jRsSkp^lr!^lXg[:_}sSa]szr!^c[]^la*h:sSXOi Qz~
[]\O^kcRszhFhQz~ ijWUhF_jRvsSkl^lrw^lXg[pn{sShh]\OQpVX|\Z^pa*^!
Match-Class Motion-Class
Motion Module
<Bp
&('  I 9D;}1*. 9 3?jKC;=9>E(CL?OE
B ^2fZh]^ sx^szhm[S%^lijWvsSX
	-df=sza*^r:WeXjWerWÀsu[*WUQgX|[]Q!iO^c[]^lkc[QgfjRT[*WU^la*h 3g|Qyfj[*RTWe^pa*hr!^szXOh`[]\}su[[]\O^la*^
Wehr!Qga*^[]\}sSX @7| Qyfj[*RTWe^pa*hQga Qyfj[*RTWe^pa*h$6]<Â\O^lXonzV^a*^c}XO^`[]\O^klQgr!_Ofj[ su[*WUQgX!Qz~=[]\O^P¼ rts[]aLWF0
Qga 4  rtsu[]aLW?0HQyX#[]\O^_QSWeXy[]hV\jWUk\	sza*^XOQS[Qgfj[*RTWU^la*hpnNsSXOi%iO^c[]^la*rWUXO^[]\JfOh([]\O^a*^phmWUiOf=sR>^la*a*Qgan{WeX
_jWF0Z^RehpÂ\O^!r!^c[]\OQjion V\jWUk\ suRReQVhfOh[]Q#iO^c[]^la*rWUXO^wV\jWek \ ÄyWeXOi Qz~idWUh]_dRvsSkl^pr!^lXg[V^t\}slbg^tWeX	[]\O^
h]kl^lXO^znZWUh[]Qth]^sSa*k \WUX#[]\O^_Oa*^cbJWUQgfOh(Yya]sS_O\~a*Qyr []\O^Re^s~ []Qt[]\O^[]Qg_#Qz~ []\O^[]a*^l^ 3&2FYg^pXZ^pa]suR<aLWeYzWei
ijWeh]_jRszkl^lr!^lXy["6(6[]\O^ ijWeh]_jRsSkp^lr!^lXg[V\dWUk\ \=slby^q[]\O^Re^szh*[a*^lh*WUiZf}sR ^pa*a*Qga 3vV\O^lXs!_}sSa*^pXg[(\}sShsSX
^la*a*Qya@jWeYyYg^la[]\}sSX sh]QgXondV^h*[]Qg_ []\O^q_Oa*QyYga*^lh]h*WeQyX Qz~<[]\Z^klQyr!_Ofj[ su[*WeQyX WUX[]\jWehOa]sSXOk\G6]
	
; 
  $&#( $ (    # ,   x^c[fOhXOQV ^10Z_^laLWerw^lXg[[]\O^^lh*[*Wer su[*WeQyXQz~>idWN^la*^pXg[(r!QjiO^cRUhszh@ijWUhFkpfZh]h]^litWeX|[]\jWeh_}sz_{^la
B ^}a*hm[`klQgXOh*WeiO^lash¿jXy[]\Z^[*Wek(h]kl^lXO^klQga*a*^phF_QgXOiOh []Q:s2hF^[QS~[8VQ _jRsSXO^lhsSh ~Qya []\O^a*^usuRhFkp^lXO^
[ sÄz^lXWeX klQyXZh*WUiZ^pa]su[*WeQyX%WeX[]\O^!h]^VJfO^cRÀ3 hF^p^}YgfOa*^ÅOj 9U6] B ^wsSX}suR¿[Àl^:hFQyr!^!_}sSaL[*WUklfjRsza2ksSh]^Qz~
ijWeh]_jRszkl^lr!^lXy[]hlnJszXZiwsSiOi!sXZQzWeh]^QgX:^sSk \rts[]k\onSVWT[]\tsh*[ szXZi}sza*iiO^cbJWvsu[*WeQyXonVWT[]\ |j_jWF0Z^cR8n
V\dWUk\HklQga*a*^phF_QgXOiOh`[]QwfZh]f}suRD_Za*^pkcWeh*WeQyXQz~>hFfO( _dW?0Z^cRWekklQga*XO^laiO^c[]^lkc[]Qya*hszXOi#rts[]k\O^la*hp£mX^usSk \ kusSh]^zny[]\O^2a*^lh*WUiZf}sRN^la*a*Qya`kpQga*a*^lh]_{QyXOiZh[]Q []\O^(~QSRTRUQV@WUXZY:h.Jf}sSa*^(a*QjQz[QS~x[]\O^_Jf}sSiOa]su[*WUk
^la*a*Qya@iO^c}XO^li#-¿ []\O^klaLW[]^laLWs!Qz~ ^2Jf}su[*WeQyX93gA6 Qyad3g6]
 #) -%  #%'/( '  .-A  A ($&%  #%'( 
 Â@\O^(ijWUhF_jRvsSkl^lrw^lXg[WUh<[~3 9 >zn >Zn7|U6]ngV~3g|Zn*|Zn|6]
B ^VaLWT[]^8 j ½ []\O^[]\O^lQya*^c[*WekusuR<rts[]aLWF0%sSXOim8 x   []\O^qr su[]aLWF0#Qyd[ sWeXO^li-
!#"$ 6&% IY8 I[8(' 888*) ),+ 8*- 8(' . f 880/ )8(' 888*) ),+ 8*- I[8 IY81' -*)*/ +g)*2I[8(' . f 88*/ ) 8(' -0)*/ +g)*2 8 3 = !46587 6&% 8 81' 888 + K9-.K 202 IY8(' .iK + f -*-I[8(' 888 + K -.K 2:2 8 8(' - + 8*/ + .8(' .iK + f -*- I[8(' - + 8*/ + . 8 3 ®´*; °Â\O^2a*^lh]fjRT[]h@~QyaidWN^la*^pXg[(\'¿Z_{QS[]\O^lh]^lhsSa*^2kpQSRTRU^lkc[]^li WeX|[ sSjRe^ 3 >6]
1*)+ #.%.3$	2#  F31.#.VF*
   ¦È#.+,*#. A o ¾1< o r ~D).# FF.2*   ~ r < ~ ; ¾ r ).- 
1*)+ ~ ´ o < A *=.1*)+,3&3µ®  rrÈyA° ´ ~ A < ~~ A  ´ o.1*)+,3&3µ®  rrÈ o ° ´´ A < ~ ;*; ~ r o).# FG.  ; A < ; = ;A  r1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A °  ;  < =~ r 1*)+,3&3- µ®*rÈ o >.@? rÈ o ° ~ ¾ A < ~ ¾ A ~C= ´3VF 1 1*)+, ´´ A < ; = ´ = Â sSjRe^8>gÂ sSjRU^2QS~>a*^lh*WeiOfO^lh~Qgas_OfZa*^2[]a]szXZh*Rvsu[*WeQyX43:& |jD _jWF0Z^cRw6]
£mX []\jWehtkszhF^gn WT[tWUhtkcRe^usSa[]\}su[w[]\Z^Hh¿jh*[]^lr VWTRR(klQyXZh*WUiZ^pa[]\}su[t[]\O^#ijWUhF_jRvsSkl^lrw^lXg[!WUh s _OfOa*^
[]a]sSXOh*Rs[*WeQyXNn}sSh^10Z_{^pkc[]^liozÂ\jWehWehhm[*WRTRx[]\O^ksSh]^VWT[]\|[]\O^sziOidW[*WeQyX#QS~>XOQSWUh]^z
ÆÇ ÈÆÉ
 #) -%  #%'/( ' -  #(   ($&%  #%'/( 
 Â\O^ijWUhF_jRvsSkl^lrw^lXg[WUh `[ 3 9 >zn> jn§|U6]n=V 3g|jnZ|ZnÂ|U6
B ^VaLWT[]^8 j ½ []\O^[]\O^lQya*^c[*WekusuR<rts[]aLWF0%sSXOim8 x   []\O^qr su[]aLWF0#Qyd[ sWeXO^li-!#"$ 6 % I[8 8 81' 2,+ f K9/ )I[8 I[8 I[8(' )8.K f5f /IY8(' 2,+ f K / ) 8(' )8.K f5f / 8 3 = !46567 6 % 8 8 81' 2,+ f K9/*/8 8 I[8(' )8.K f5f )IY8(' 2,+ f K /*/ 8(' )8.K f5f ) 8 3 ®´ ~ °Â\O^2a*^lh]fjRT[]h@~QyaidWN^la*^pXg[(\'¿Z_{QS[]\O^lh]^lhsSa*^2kpQSRTRU^lkc[]^li WeX|[ sSjRe^ 3 96]
1*)+ #.%.3$	2#  F31.#.VF*
   ¦È#.+,*#. A o  < ¾ ´ o ).# FF.2*   ~~ A < ~ A´ =
~ o).- 
1*)+ = A < 3~ ¾ ~C=.1*)+,3&3µ®  rrÈyA° ´ = A < ; = ;A .1*)+,3&3µ®  rrÈ o ° ´ = A < ~.3~ A´ =).# FG. ~. A < ~ A = ; 1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A ° A A < ´ ¾ AArr1*)+,3&3- µ®*rÈ o >.@? rÈ o ° ´  A < ~ rr ¾ = ¾3VF 1 1*)+,  r A < ~ AA 
Â szdRU^ 9j<Â sSjRe^2Qz~ a*^phmWUiOfZ^ph@~Qgas_OfOa*^a*^c[*WeX}sR<idWUh]_dRvsSkl^pr!^lXg[l3:& |ZD_jWF0O^cR6]£mX[]\dWUh2ksSh]^zn{[]\O^!a*^lh*WeiOf}suR^la*a*QgaWehrWeXjWUrtsuR XOQS[2~Qga[]\Z^w_ZfOa*^!a*^[*WeX}suR>[]a]sSXOh*Rs[*WeQgXOfj[2~Qgaqs
r!Qya*^Yg^pXZ^pa]suR a*^c[*WeX}suRijWeh]_jRsSkp^lr!^lXg[p 4QpV^bg^lan<{^lkszfOhF^[]\O^!h¿jh*[]^lr k \OQjQgh]^lh[]\O^!ijWUhF_jRvsSkl^lrw^lXg[
~Qga(V\jWek \-[]\O^ta*^lh*WeiOf}suR^la*a*Qga2WUhqr:WeXjWertsRVWT[]\ a*^phF_^lkc[2[]Q%ijWUhF_jRvsSkl^lrw^lXg[]h2V\jWUk\ sSa*^tijWea*^pkc[ Yg^$
XO^la]suRW*Às[*WeQyXNnZ[]\O^ _OfZa*^:a*^c[*WeX}sRD[]a]szXOhmRvsu[*WUQgXWUhh*[*WTRR>hF^Re^lkc[]^piNn{^lksSfOh]^(WT[klQga*a*^phF_QgXOiOh@[]Qt[]\O^q}a*h*[
ReQjkusuRxrWUXjWer fZr0WUX[]\O^2[]a*^l^QS~>r!QjiO^cRehp  fOa@\O^lfOaLWeh*[*WUkWUh`[]\dfZh7JfjWT[]^Wer!_QgaL[ szXg[\O^la*^g
 #) -%  #%'/( '  A  #( , #%$& %' E) E(  
 Â\Z^ ijWeh]_jRszkl^lr!^lXy[(Weh `[  3 9 >gn> jn§|U6]n{V  3g|Zn|jn´|jÅ*6
B ^VaLWT[]^8 j ½ []\O^[]\O^lQya*^c[*WekusuR<rts[]aLWF0%sSXOim8 x   []\O^qr su[]aLWF0#Qyd[ sWeXO^li-!#" $ 6&% IY8 8 8(' 88.8 + . + )IY8 IY8 I[8(' 88*)*-*/ f 2 )IY8(' 88.K ff ) ) + 8(' 88 + ). 2 f - I[8(' ))5)5) . 3 = !46587 6&% 8 8 I[8(' 88 2 -*/8 f 28 8 8(' 88 +:2 8:. 2 f81' 888.*.,/ 2,+ /LIY8(' 88*/.K 2 8*/:. 8(' )5)5)5)*2 . 3 ®´´ °Â\O^2a*^lh]fjRT[]h@~QyaidWN^la*^pXg[(\'¿Z_{QS[]\O^lh]^lhsSa*^2kpQSRTRU^lkc[]^li WeX|[ sSjRe^ 3:6]
 YJsuWUXon>V^|h*[*WTRTR\}slbg^ s%rWeXjWer suRa*^lh*WeiOf}suR^la*a*Qga:~Qga[]\O^HaLWeYg\y[tijWeh]_jRsSkp^lr!^lXg[pnsSh!^ 0Z_{^lk[]^lio
Qz[]^([]\=s[(s:_dRvsSX}sSaa*^c[*WUX}suR<ijWeh]_jRszkl^lr!^lXy[@WUhsReh]Q!s!_jRszfOhmWUjRe^2r!QjiO^cR8n=sSXOi|rWeYy\g[^iZ^[]^lkc[]^li sSh
[]\O^rwQgh*[(_jRszfOhmWUjRe^ijWeh]_jRsSkp^lr!^lXg[pn=W~ []\O^qRU^cby^cR Qz~ XOQzWeh]^2WeXOkla*^szhF^phlÂ@\jWehWeh(iOfO^q[]Q![]\O^~ sSkc[[]\}su[
[]\O^bzsSaLWvsu[*WUQgXtWeX iO^l_j[]\tWeXt[]\O^(h¿jXg[]\O^c[*WekhFkp^lXO^@WehXOQS[Wer!_QgaL[ sSXy[pnZh]Qq[]\}su[~Qya\jWeYy\wRU^cby^cRNQz~xXOQSWeh]^zn
[]\O^_{^la*kl^p_d[*WUQgXHQS~<[]\O^qa*^RTWe^~ kusSX#^2iO^cRe^c[]^pi#{^pksSfOh]^2QS~<[]\O^XZQzWeh]^z
 #) -%  #%'/( '   % (  #(C, #%$& %* E)+E(  
 Â\O^ijWeh]_jRszkl^lr!^pXg[(Weh[  3 9>zn>Zn¼|6]n
V  3g|jnÂ|ZnZ|j Å(6
B ^VaLWT[]^0 j ½ []\O^2[]\O^lQga*^[*WeksR<rtsu[]aLW?0HszXOi 0 x   []\O^rtsu[]aLW?0|Qyj[ suWeXO^li 
 " $ 6&% 8(' 880/:.,-*/ )C+ IY8(' 88 f )C+ f - 2 8(' - +25) / +8(' 88 2,+g) f + K 8(' 88 + K 2 .8 + I[8(' /DK9/ +:25)8 8 8(' 88 +*+ f /*-*/ 3 =  46567 6&% 8(' 88*/ f / 2*2 / IY81' 88 f ) - f - . 8(' -0/ 2 .*.,-8(' 88 2,+ )0/ 2 - 8(' 88*) )) / 2 . I[8(' /DK f 8 28 8 8(' 88 + - ) / f / 3 ®´  °
<Bp
1*)+ #.%.3$	2#  F31.#.VF*
   ¦È#.+,*#. ´ *= < =~~ ´).# FF.2*   ~ ~ < oo r).- 
1*)+ o AA A < ¾ A  ;0; .1*)+,3&3µ®  rrÈyA° o A  A < *=:= A ~.1*)+,3&3µ®  rrÈ o ° ´ = A < ~ o ;  ¾).# FG. ~ ;  < = ;Ar1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A ° ´ = ;  < A ~ ´ =1*)+,3&3- µ®*rÈ o >.@? rÈ o ° A ~ < r :=3VF 1 1*)+,  r A < ~ r o  r =Â szjRe^j<Â sSjRe^2Qz~>a*^lh*WeiOfO^lh@~Qya@s:a*^c[*WeX}suR<ijWUhF_jRvsSkl^lrw^lXg[l3: ~|j_jWF0Z^R6]
Â\O^2a*^lh]fjRT[]h@~QyaidWN^la*^pXg[(\'¿Z_{QS[]\O^lh]^lhsSa*^2kpQSRTRU^lkc[]^li WeX|[ sSjRe^ 3 Å*6]
1*)+ #.%.3$	2#  F31.#.VF*
   ¦È#.+,*#. ~ = r < r =*= r).# FF.2*   r  ;*; < ´A ~).- 
1*)+ r A <  Ar ¾ =*=.1*)+,3&3µ®  rrÈyA° r  A < ~ r  ;rr.1*)+,3&3µ®  rrÈ o ° ;*; A < ;  ¾ ~~).# FG. ; ¾ o  < A o r 1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A ° o ´ ¾(< A*;*; ~C=1*)+,3&3- µ®*rÈ o >.@? rÈ o ° A o A < := 3VF 1 1*)+, ;A A < ; ¾ oo ¾ ;Â sSjRe^_Å=Â sSjRU^2QS~>a*^lh*WeiOfO^lh@~Qyas_jRsSX}sza`a*^[*WeX}suR<ijWeh]_jRszkl^lr!^pXg[ 3:&~|j_jWF0Z^cRw6]
£mX-[]\jWeh:ksSh]^znx[]\Z^ _jRszX}sSa a*^c[*WeX}suRijWUhF_jRvsSkl^lrw^lXg[Weh V^cRTRiO^c[]^lk[]^li Ofj[pn a*^c[*WeX}suRijWUhF_jRvsSkl^lrw^lXg[
VQgfjRUi{^k \OQgh]^lXszh[]\O^Qy_d[*WUrtsuR r!QjiO^cR8NÂ\dWUh(Weh2iOfO^[]Q []\O^~ sSk[[]\}su[s a*^c[*WUX=sR ijWUhF_jRvsSkl^lrw^lXg[
suRUh]QqkpQga*a*^lh]_{QyXOiZh>[]Qq[]\O^idWUh]_dRvsSkl^pr!^lXg[Qz~xs2~a*QgXg[]Q"8_}sza]suRTRU^cRO_jRszXZ^gnyV\dWRe^V^\}slbg^k\OQgh]^lX s_jRvsSXO^
V\dWUk\|WehXOQS[~ sSa~a*Qgr0[]\jWehklQgXj}YgfOa]su[*WUQgXoÂ\jWeh2h]\OQVh([]\}su[2[]\O^ 2]iZ^pkcWeh*WeQyX6wWUhXZQz[2fOXjW*JfO^ sSXOi[]\}su[2[]\O^!Qyfd[]_Ofj[ QS~[]\jWUhqrwQjiZfjRU^!rfOh*[
XOQS[t^%klQyXZh*WUiZ^pa*^li sSh s	fOXdWJfO^sSXOh*V^la!Ofj[|sSh s	h]^c[ QS~\'¿j_QS[]\O^lh]^lhtV@W[]\ idWN^la*^pXg[tRe^cby^cRUh Qz~
_Oa*Qg}sSjWRTWT[
¿y
 #) -%  #%'/( ' ¡E(  , #%$» %'  )+E(  
 Â\O^2idWUh]_dRvsSkl^pr!^lXg[WUh2 [  3 9 >zn >Zn ?|6]ndV  3g|Z:9jn|j| >gn*|j Å(6
B ^VaLWT[]^8 j ½ []\O^[]\O^lQya*^c[*WekusuR<rts[]aLWF0%sSXOim8 x   []\O^qr su[]aLWF0#Qyd[ sWeXO^li-
! "$ 6 % ITK*' 2 K 25) K3xI 8*)uI f ' ) f 8 + f xºI>80) 8(' 88 f / f ) )2 ' f K 2 -0/xºI 8*) ITK*' / 2 x-I>80) IY81' 88 f K + K ) )IY8(' 888*/0):.,-:) + 8(' 88 2 .C/*).K9/ I[8(' ))5)5) / + 3 = !46567 6 % K0' ).K8. f /xI 8*) 2 ' .,/ + 8 2 xI 8*)uI[8(' 88 f ) K 2,+ )I 2 ' +g) -*-*/xºI 8*) f ' 880-*)*)xI 8*) 8(' 88DK9/ ) K9- )8(' 888*/ f ) K9/ 2 IY8(' 88 2*2 .,-:. + 8(' )5)5)5) /0/ 3®´  °Â\O^2a*^lh]fjRT[]h@~QyaidWN^la*^pXg[(\'¿Z_{QS[]\O^lh]^lhsSa*^2kpQSRTRU^lkc[]^li WeX|[ sSjRe^ 3 @6]
4^la*^zn=bg^pa¿%kcRU^sSaLR¿yn=[]\Z^:{^lh*[r!QjiO^cRxWeh[]\O^:Yg^lXO^la]sR<idWUh]_dRvsSkl^pr!^lXg[pÂ\dWUhWehqsuReh]Q szX%^10Z_^lkc[]^li
a*^lh]fjRT[pn h*WeXOkl^:h*[ su[*Weh*[*WUksuR []^lh*[]hsRTVsV¿jh^szhmWR¿ i0&ES<^la*a*QyXZ^pQgfOh2\'¿j_QS[]\O^lh]^lhp¢£mX-Qz[]\Z^pa(VQga*iOhpnoV^
ÆÇ ÈÆÉ
1*)+ #.%.3$	2#  F31.#.VF*
   ¦È#.+,*#. A o 0= < ; = ).# FF.2*   ~~ ;  < ¾ ´´r).- 
1*)+  ´ r < o A ¾ = ;.1*)+,3&3µ®  rrÈyA° ¾ ~ o < =3~~D.1*)+,3&3µ®  rrÈ o °  ¾ o < r´  o).# FG. ´ = ;´ < ; o r o1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A ° ~~ ´´ < ¾ := ;1*)+,3&3- µ®*rÈ o >.@? rÈ o ° A ´  < ¾  ¾ ;3VF 1 1*)+, ´ = A < ~~~. o =Â sSjRe^ @ZzÂ sSjRe^QS~>a*^lh*WeiOfO^lh@~QyasYg^lXO^la]sRxijWeh]_jRszkl^lr!^lXy[@VWT[]\OQgfj[7ÀlQjQgr 3:&~|j_jWF0Z^cRw6]
\}slbg^|XOQaLWeh.Ä-[]Q	szklkl^l_j[ts%jWvsSh]^li rwQjiZ^RV@W[]\ s%hFr suRTRU^la XJfOr^la!QS~^lXOQgfOYy\ _}sSa]szr!^c[]^la*hpnZfj[
QgXjR¿![]QfOh]^2sr!QjiO^cR{VWT[]\t[]QjQ rtsSX'¿ _}sza]sSr!^c[]^pa*hl<Â\O^(^10Z_jRszX}su[*WeQyXtQS~x[]\jWeh^#o^lkc[WUh`h*WUr!_jRe^z []\O^
^lh*[*Wer su[]QgaXZQz[2QgXjR¿%^lh*[*Wer su[]^lh[]\O^ []a*fZ^widWUh]_dRvsSkl^pr!^lXg[2Ofj[sReh]Q rWeYy\g[([]a¿%[]Q|_}sSa]sSrw^c[]^laLW*Àp^[]\O^
_}sSaL[*WUklfjRsSaklQyXd}YyfZa]s[*WeQyXQz~D[]\O^XOQSWUhF^g
	
; 
%   (   ) % #     ,     #%, $» E( 

B ^ klQyXZh*WUiZ^pa<s`h]^VJfO^lXOkl^QS~ >SAWer sSYg^phxsShxWTRRefOh*[]a]su[]^li2WUX}YyfZa*^À3 ÅODZ:96]np~Qga{V\jWek \q[]\O^ijWUhF_jRvsSkl^lrw^lXg[
WehsSXsz_O_Za*Q<0dWUrtsu[*Wbg^ a*^c[*WUX=sR<[]a]sSXOh*Rsu[*WUQgXonZVWT[]\%h]Qgrw^q^pa*a*QgXO^lQgfOha*QS[ su[*WUQgXH{^lkszfOhF^Qz~ []\O^:sSkc[]f}suR
h]^c[ fZ_o   a*^c[*WeX}sR<idWUh]_dRvsSkl^pr!^lXg[Weh[]\JfOh^10O_{^lkc[]^piN
Â\O^^sSaLR¿U bdWeh*WeQyXr!QjiOfjRe^\}sSh _Za*QbJWUiO^li!rts[]k\O^lh {^c[ V^l^lXÅ-Å(_{QzWeXg[]hsSXOi[]\O^^la*a*Qga*hsza*^YSWTby^lX
WeX|[ sSjRe^3gA6]Â\O^rwQjiZ^RDWUhklQya*a*^lkc[*R¿%^lh*[*Wer su[]^lisReh]Q!WeX%[]\jWUh(a*^suR>kszh]^zn=V\jWek \#[]\JfOhsRTReQV fOh[]Q klQyXOkcRefOiO^
QgX []\O^2bzsuRTWUijWT[¿HQS~<[]\O^_Oa*Qg_{Qyh]^lirw^lk\}szXdWUh]r|
	
; 
<;   (   ) % #     ,        (  $& E( 

B ^klQgXOh*WeiO^la s(h]^VJfO^lXOkl^QS~	@Wer sSYg^ph szh WTRRefOh*[]a]su[]^li WeX}YyfZa*^.3 Å=DjU6]nu~QyaDV\jWek \[]\O^@ijWUhF_jRvsSkl^lrw^lXg[
WehsSX sS_O_Oa*Q<0dWerts[*WTby^2[]a]sSXOh*Rsu[*WUQgXondVWT[]\HhFQyr!^2^la*a*QyXZ^pQgfOhp   _OfOa*^2[]a]sSXOh*Rsu[*WUQgX Weh[]\JfOh^10O_{^lkc[]^piN
<Bp
1*)+ #.%.3$	2#  F31.#.VF*
   ¦È#.+,*#. A o  < = ;0;).# FF.2*   A o  < ~,=~ ¾).- 
1*)+ oo  < ´r ~ ; .1*)+,3&3µ®  rrÈyA° ¾ o < = ´ ¾ ~ ;.1*)+,3&3µ®  rrÈ o ° ¾ A <  ;´ ~ ¾ =).# FG. A o ~ <  r 
~1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A ° A oo < 1*)+,3&3- µ®*rÈ o >.@? rÈ o ° ~ A < ¾¾  ¾ A*;3VF 1 1*)+, oo A < ¾ ~~ ´ ¾Â sSjRe^ AZ<Â szdRU^2QS~>a*^lh*WeiOfO^lh~Qga[]\O^qa*^usuRxh]kl^lXO^z
Â\O^^usSaLR¿ bJWUh*WeQgX r!QjiOfdRU^\}szh!_Oa*QpbdWeiO^lirts[]k\O^lh!^c[8V^p^lX >VÅ > _{QSWUXg[]h sSXOi []\O^H^la*a*Qga*htsza*^
YSWbg^pXWeX|[ sSjRe^3576]
1*)+ #.%.3$	2#  F31.#.VF*
   .F¦§*#.+#. ; ~ ´ < ¾ o ~,=).# FF.2*   ~ ´ ; < r ~~ A ~).- 
1*)+ ; o ~ <  ; = ; ~.1*)+,3&3µ®  rrÈyA° ~ r ; < r*;´*;0;.1*)+,3&3µ®  rrÈ o ° ´A o <  ¾ = ; =).# FG. ~~ o <  ´  ´1*)+,3&3µ®*r A(>i@? r¤ A(>.*A < 9? ABA  A ° ~~ ; < o =~ ´ =1*)+,3&3- µ®*rÈ o >.@? rÈ o ° ~~ o < o r ¾ = ;3VF 1 1*)+, r  o < ´´ ~~ rÂ sSjRU^ J Â szjRe^2QS~>a*^lh*WUiZfO^lh~QgaszX#^10d[]^pa*X=sR<h]kl^lXO^zÂ\O^(bzsuRUfZ^phQS~>^la*a*Qya*h@kpQgXj}a*r fOh[]\Z^2bzsRTWeijW[¿HQS~>QgfOar!QjiO^cR 
	
; 
?	   (   ) % #     ,     E(  , #%$& %' E)+ (  

B ^^10Z_^lkc[pnJWeXt[]\O^(ksSh]^WTRRefOh*[]a]su[]^litWeXt}YgfOa*^l3 ÅODZÅ*6]ny[]\}su[sRTRo_=szaL[*WeklfjRvsSakszh]^lhsSa*^XZQz[bzsuRWei|sSXOi
QgXjR¿ []\O^Yg^pXZ^pa]suRxijWeh]_jRszkl^lr!^pXg[ksSh]^(VWTRTR<^(bzsuRWeio
ÆÇ ÈÆÉ
Â\O^^sSaLR¿U bdWeh*WeQyXr!QjiOfjRe^\}sSh _Za*QbJWUiO^li!rts[]k\O^lh {^c[ V^l^lX ºÅ(_{QzWeXg[]hsSXOi[]\O^^la*a*Qga*hsza*^YSWTby^lX
WeX|[ sSjRe^3g6]
ijWeh]_jRsSkp^lr!^lXg[ XJfOr^laQz~ Qyfj[*RTWe^pa*h a*^lh*WUiZf}sRx^la*a*Qga
h*[ su[*WeQyXOX=sza¿|hm[]a*fOkc[]fOa*^ > ÅjD 9 9
_OfZa*^a*^c[*WUX}suRx[]a]sSXOh*Rs[*WeQyX >e > >z  9 9 9
_jRsSX}sza@a*^c[*WUX}suRxijWeh]_jRszkl^lr!^pXg[ 9 9 >A@j >  >2Å
a*^c[*WeX}sR<idWUh]_dRvsSkl^pr!^lXg[l38P 9 9 |6 9U >g:@?> @Å
a*^c[*WeX}sR<idWUh]_dRvsSkl^pr!^lXg[l38P 9 9 >6 9 9 >gÅ  9Å
_OfZa*^2[]a]szXZh*Rvsu[*WeQyX >S >|j A>SAÅÀlQjQgr0ijWUhF_jRvsSkl^lrw^lXg[l3 h59 |  h:9~|  h|j h |  |6 | AZ | @ 9 9 @ÀlQjQgr0ijWUhF_jRvsSkl^lrw^lXg[RTWeXO^sza.3 h59 >  h 9 >e6  Å= |? @? 9
Yg^lXO^la]sRxaLWeYzWeiHidWUh]_dRvsSkl^pr!^lXg[ 9 @ |Z A?|7A @ 9U
Â szdRU^ j<Â sSjRe^2Qz~ a*^phmWUiOfZ^ph`~Qyasa*^usuRxYy^lXO^la]suRxijWUhF_jRvsSkl^lrw^lXg[p
 0!	$
	D
w
£LX![]\O^_Za*^phF^pXg[_}sS_^la V^\}sby^a*^cbJWe^V^li sSXOi!klQyr!_jRe^c[]^pi![]\Z^iO^lh]klaLWe_j[*WUQgXtQS~Ds(Yg^lXO^la]sRO~a]sSr!^cVQyaÄ
V\dWUk\ suRReQVh XOQz[ QgXjR¿[]Q ^phm[*WUrtsu[]^ s-rWUXdWUrtsuRq_=sza]sSr!^[]^laLW*Às[*WeQyXAQz~2[]\O^aLWeYSWUi ijWUhF_jRvsSkl^lrw^lXg[
{^[8V^l^lX%[ VQ ~a]szr!^lhpnNZfj[ sReh]Q![]QiO^c[]^pa*rWeXO^!h]^cby^la]suR _}sSaL[*WUklfjRsSaksSh]^lhV\jWek \QjklklfOaWUX_Oa]sSkc[*WUkl^
sSXOi \=slby^ WUr!_{QyaL[ sSXg[ sSijbzsSXy[ sSYg^phVWT[]\ a*^lh]_^lkc[[]Q%[]\O^|ksuRWeOa]su[*WUQgX _Za*QyjRe^lr| Â\jWehWUh[]a*fO^ ~Qga
h]^cby^la]suRh*[ sSXOi}sSa*i idWUh]_dRvsSkl^pr!^lXg[pn^10Zkl^p_d[ s ÀlQjQgr ijWUhF_jRvsSkl^lrw^lXg[V\jWek \ h]^l^lr!h []Q{^Hs%h*WeXOYgfjRsza
kszhF^gnd~Qga[]\O^_Za*Qy_{QyhF^pir!QjiO^cR8Â\O^h*[ su[*Weh*[*WUksuRy~a]sSr!^cVQyaÄ([]QWerw_dRU^lr!^lXy[ []\O^lh]^^Vdf=s[*WeQyXZh>\}sSh<{^p^lXsRea*^szi[¿iZ^phFkpaLWe{^piqWUX 7 > >1;
sSXOi\}sSh<{^p^lXsz_O_dRWe^li\O^la*^[]Q[]\Z^^phm[*WUrtsu[*WUQgXQS~OkpQSRTRWeXO^s[*WeQgXOhN~a*Qyr s@rWUXdWUrtsuRZ_=sza]sSr!^[]^laLW*Às[*WeQyXNÂ\dWUh _}sz_{^la<\OQV^cbg^pa Yy^lXO^la]suRW*Àl^lhx[]\O^h]^c[>QS~}r!QjiO^cRUho[]QYg^lXO^la]sRJaLWeYzWei:idWUh]_dRvsSkl^pr!^lXg[]hpngsSXOi_Oa*Qg_Qgh]^lh
sklQyr!_jRe^c[]^ szX=sR¿jh*WUh`Qz~<[]\Z^fOXOiO^laLR¿JWUXOY aLWUYSWUiijWeh]_jRszkl^lr!^pXg[@WUX#^szk\|kszhF^g	gWUrWTRvsSasu[*[]^pr!_j[]h`[]Q:fZh]^(iO^lYy^lXO^la]su[]^pi rwQjiZ^RehQS~<_}sSa]szr!^c[]^laLWÀsu[*WUQgX QS~<rwQS[*WeQyX \=slby^({^p^lX#sRu
a*^sziY¿ Weh]h]fO^liWUX[]\O^@_}szhm[ 7?> >nUdn> 9 ; 4QV^cby^langV^@klQzRTRU^lkc[ \Z^pa*^@XO^cVa*^phFfjR[]hsSQgfj[ []\O^ fOkcRTWUiO^sSX
a*^l_Oa*^lh]^lXg[ s[*WeQyX-szh]hFQjkWsu[]^pi#[]Q^usSk \ _}sza]sSr!^c[]^paLW*Às[*WeQgXo!POfZaL[]\O^la*rwQga*^znD[]\O^WUr!_jRe^lr!^pXg[ su[*WUQgX suRUhFQ
<Bp
WeXy[]^lYga]s[]^lh`[ VQtXO^cV szhF_^lkc[]hpN3vW6kcRefOh*[]^laLWUXZYwi=s[ s!sSXOi 3vWTWw6 []^lh*[*WUXZYwidWN^la*^pXg[(r!QjiO^cRUh[]Q!a*^l_Oa*^lh]^lXg[
[]\O^i=s[ sj
PxWeX}sRTR¿Jn []\jWehVQyaÄ-[]aLWU^lh![]Q	iZ^bg^cRUQg_ VWT[]\ skl^laL[ sWeX iO^lYya*^l^Qz~(klQyr!_jRe^c[]^pXZ^phFhsRTR[]\O^ijWT~
~^la*^lXy[h*WeXOYyfdRvsSaLW[*We^lhV\jWUk\HQjklklfOa~QgasaLWeYzWeiHidWUh]_dRvsSkl^pr!^lXg[sSXOi V\jWUk\HksSX|{^iO^c[]^lkc[]^piVWT[]\OQgfj[
ksRTWeOa]s[*WeQgXo  _Oa]sSkc[*WUksuRxrwQS[*WeQyXrwQjiZfjRU^q\}szh@^l^lX|iZ^bg^cRUQg_^li%szXZi|h]fOklkl^lh]h*~fjRTR¿ ^ 0Z_{^laLWUr!^lXg[]^piN
  h*[]^l_~fOaL[]\O^lanJV^`VWTRR{fOh]^`[]\jWUh\jWe^la]sza*k\jWekusuRsS_O_Oa*QJszk\ []QqXOQz[QgXjR¿_}sSa]szr!^c[]^laLWÀl^[]\Z^a*^c[*WeX}sR
ijWeh]_jRszkl^lr!^lXy[tOfd[suReh]Q sSX}sR¿[Àl^ []\O^%ksRTWeOa]s[*WeQgX QS~[]\O^#bdWeh]f}suRh¿jh*[]^lr szXZia*^pklQbg^la:[]\Z^ hFkp^lXO^
h*[]a*fOkc[]fOa*^z   _Oa*^cRWerWUX=sza¿#h*[]fOi[¿|\=szh@^l^lX Weh]h]fO^li 7D<;x~Qya`a*^[*WeX}suR<ijWeh]_jRszkl^lr!^pXg[]hp
  y(	 	
 o <  # <	
! "#$&%('()*,+.-/102)34/5$6.%77) <98 *:_º* ];  ] o =0= ; < r    <(< F' 1 8< ¥)(=  <?> +,&%1È+ .1!1@1+, < @ 4$20ACBD 5EF"#$G$4 ] ). o ¾ =$H o = r ] o = ¾¾(< ;  ( <7I  .1.1J: <LK  M0   < ( ¦..+[	
0 ;1§ È#.È!NG&.1 < :V+=.+/').@/[/ C r  ¾  ] "[/' > ] o =*= ´ < ~  : <I # <OP)34RQ7)*! S	)T"#! U)3V+'? W X'(D *Y ZR5$7) < 9= ( = ][ 0\MY1µ C ¥#.1 ]  *¦ ]o =*= r < ´ P] < º* ]; <  .F¦ ] ¥ < :V#2^
^¦ ] .1 ] <_K s <a`D'(4! _4 %7bT)3
()1cGd47)3 ef4g4&%7'2)3(0*<  '%.F1[  0 F¦4F3 ]  '%.1 ][ < ¥ < > < ] o = ¾¾1<    < /'#.*#h9.1 > <_I 
¦ <TiDU'()TiDc0AjJk#'() 	ld)*4)3 <9m L=. ]  s¦on¢¥. ] "'phrqº\^ ] o = ¾  <   I< ¥L= ).1 8< ; 1¦ < /'*s+,§# @.1<!
§F@  F=.4*  	 &h-\^ < :V3+= < /'3).F [Dt I o =~ · = ; ] ( ) < t  ¥+,3.+, ]_[  0 F¦È
	  E	1 ]  % < o =*= ; < ¾   < :V ] > < B *¤ ] .1 ¥ <8 ¦.%.(^ < /' % #.µ13+, 
	'11<+,EuD#. .	 $=T	 #..1.*
º!*F E < v )3
w\)\)3A "#$G$41x"#$&%('()*,+ ] ). o A*; pH o A ~ r ] o =*= ´ < =  : <EK SM0   <R> #.+ %. §
	40# 
V.).&s$§!F% +1=1 <Rw\J0LyV+"#&%('()3(0 ] o r ] o =*=~ < o A  : <K  M0   ]Rt <   # ] / < t  +, ] .1 < <R8 
= # < t E.) *zhY = ; ( 0  < %.+=1 <zi/U)34aBX'()*$'(D{7FA)*y ] o ~ ® o ° ] o =*= ´ < oo : <|K SMs0  ]   < B  3 ] .1 I < /'%.3F < [  +, . +,¤) #<   .1#.+,*#.zR #..+ %.31¤­#3.+, <Rw*7)*)3! ?}('(! |cGy"X&%('()*,+ ] o =*= ´ < :VÈ).).3 < o r    < ]  '.1 8< ; 1¦ <    T=[ )&È# ) @& <  v )3
aw*7)*)3! _"#$G$4DV"#&%7'2)*a+ ] ) 
;A ¾ H ; o ; ] o =0= ´ < o ;  / < ]   <yOjE 20,$~"#! U)3cGgBX'()*)*a9$|p6< |= ( = ] ( 3).F*@
	 t ++.1   !).#t sF ]  -  8 s  [  0 F¦ ] o =*=
~ < o ~    < B s T.1  <  # <z> ).) + .T
	µ C *+È0  È0# 
#11 ^ <  
(zA!)3
jw*7)D"#$G!f@ $))*zi/4*0A7)3 ] ). o ;r H o ;  ] o =*=~ < o ´  B < B =. ] / < ( F+= ]| < C : <I # ] .1  <  # <d> F%.#.T).) F+=< !¤!+=/'+,0¦§
	'=È)).*F¦ < @ $4$fw\)*)3! X{F!&%7'(cG'((0Vw\5)302)*~$rw\$G$)37"#1%('()\7"#$7)3A ] ).3 H r ¾ ];  sF ]  C=  ]  3% < o =*=~ <
 9 ('  % ,¿)+E(  $
] È&*) +,
  ¦=.(^
	 #º,o 'V¯__L¯(&	@¤) Ah' 	 #º1Xh/=+= F![=¤
	4=Ch' \^ < :X=Ch'*^!$).F ¦ +=01È# .1D	.$ ¶a L$L ¶a1_(_ .± 	¡£¢T¤$¥ <
ÆÇ ÈÆÉ
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